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DETAILED ACTION 

1. This action is responsive to the Amendment filed on June 16, 2006. This 
amendment has been entered and carefully considered. Claims 5, 23, 25-26, 29, 32- 
33 and 43 are cancelled; and claims 1, 20, 24 and 31 are amended. Claims 1-4, 6-16, 
17-22, 24, 27-28, 30-31, 34-42 are again presented for examination. 

2. Claims 1-4, 6-1 5, 17-22, 24, 27-28, 30-31 , 34-42 are allowed and renumbered as 
1-7, 9-18, 23, 8, 21, 24-27, 30-34, 22, 19-20 and 28-29, respectively. 

EXAMINER'S AMENDMENT 

3. An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

4. Authorization for this examiner's amendment was given in a telephone interview 
with Walter Malinowski (Reg. No. 43,423) on 06/22/2006. 

5. The application has been amended as follows: 

CLAIM 16 (Canceled) . 
CLAIM 1 (Currently Amended) : 

A computer program product stored on a computer readable storage medium for 
maintaining data access during failure of a first controller in a multiple controller storage 
subsystem, the multiple controller storage subsystem having an array of data storage devices and 
at least one other controller for managing the data storage, comprising computer readable 
program code for performing: in a non-testing mode, the first controller detecting an error in the 
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first controller and thereby initiating a process to maintain data access during failure of the first 
controller, the process to maintain data access during failure of the first controller comprising: 

the first controller instructing the at least one other controller to save the at least one other 
controller's internal state information; 

saving internal state information of the first controller by the first controller; 
the first controller resetting itself after the saving of its internal state information; 
pausing operation of the at least one other controller; and 

the at least one other controller saving its internal state information at the time of pausing, in 
parallel with the first controller's saving of its internal state information; and 

continuing operation of the at least one other controller, wherein only the first controller 
resets during the process to maintain data access during failure of the first controller, wherein 
the first and the at least one other controller make the array of data storage devices appear to 
a host computer as a single high capacity storage device, wherein the internal state 
information of the first and the at least one other controller is saved to permit diagnosis of the 
failure of the first controller, wherein a flag is set when internal status data save operation is 
occurring to prevent another internal status data save operation from being invoked, wherein 
the flag is set to prevent the another internal status data save operation from being invoked 
before the greater time period of a set timeout period and the time period to write the internal 
status data to a memory, wherein the storage subsystem comprises a Fibre Channel Arbitrated 
Loop system and the first controller and the at least one other controller comprise host bus 
adapters . 

CLAIMS 17-19 and 39 (Currently Amended) : 

> change the dependency of claims 17-20 and 39 from claim 16 to claim 1 . 
CLAIM 20 (Currently Amended) : 

A method for maintaining data access during failure of a first controller in a multiple 
controller storage subsystem, the multiple controller storage subsystem having an array of data 
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storage devices and at least one other controller for managing the data storage, the method 
comprising: 

in a non-testing mode, the first controller detecting an error in the first controller and thereby 
initiating a process to maintain data access during failure of the first controller, the process to 
maintain data access during failure of the first controller comprising; 

o the first controller saving its internal state information; 

o pausing operation of the at least one other controller; and 

o the at least one other controller saving its internal state information at the time of 
pausing without resetting; and, 

o continuing operation of the at least one other controller, wherein only the first 

controller resets during the process to maintain data access during failure of the first 
controller, wherein the internal state information of the first and the at least one other 
controller is saved to permit diagnosis of the failure of the first controller, wherein 
one of the first and at least one other controller records the destination of the saved 
internal state information of an other of the first and at least one other controller, 
wherein a flag is set when internal status data save operation is occurring to prevent 
another internal status data save operation from being invoked, wherein the flag is set 
to prevent the another internal status data save operation from being invoked before 
the greater time period of a set timeout period and the time period to write the 
internal status data to a memory , wherein the storage subsystem comprises a Fibre 
Channel Arbitrated Loop system and the first controller and the at least one other 
controller comprise host bus adapters . 

CLAIM 24 (Currently Amended) : 

A storage subsystem comprising at least two controllers for managing data storage, the at 
least two controllers coupled to at least one data storage device, the storage subsystem further 
comprising: 

a first controller of the at least two controllers adapted for saving its internal state information 
during a failure of the first controller in a non-testing mode, the first controller detecting an 
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error in the first controller and thereby initiating a process to maintain data access during 
failure of the first controller; and, 

at least one other controller of the at least two controllers adapted for pausing its operation, 
and continuing its operation during the failure of the first controller, wherein only the first 
controller resets during the process to maintain data access during failure of the first 
controller, wherein the internal state information of the first and the at least one other 
controller is saved in order to permit diagnosis of the failure of the first controller, wherein a 
flag is set when internal status data save operation is occurring to prevent another internal 
status data save operation from being invoked, wherein the flag is set to prevent the another 
internal status data save operation from being invoked before the greater time period of a set 
timeout period and the time period to write the internal status data to a memory , wherein the 
storage subsystem comprises a Fibre Channel Arbitrated Loop system and the at least two 
controllers comprise host bus adapters . 



REASONS FOR ALLOWANCE 

6. The following is an examiner's statement of reasons for allowance: 
The prior arts of record do not teach nor suggest, either alone or in combination, all the 
limitations of the amended claims of the current invention (claims 1, 20, 24 and 31); 
particularly a computer program product, a method and a storage subsystem for 
maintaining data access during failure of a first controller, comprising: at least one other 
controller of the at least two controllers adapted for pausing its operation, and 
continuing its operation during the failure of the first controller, wherein only the first 
controller resets during the process to maintain data access during failure of the first 
controller, wherein the internal state information of the first and the at least one other 
controller is saved in order to permit diagnosis of the failure of the first controller, 
wherein a flag is set when internal status data save operation is occurring to prevent 



Application/Control Number: 10/608,721 Page 6 

Art Unit: 2186 

another internal status data save operation from being invoked, wherein the flag is set 
to prevent the another internal status data save operation from being invoked before the 
greater time period of a set timeout period and the time period to write the internal 
status data to a memory, as recited in independent claims 1, 20 and 24; and a FC-AL 
storage system wherein each adapter is adapted for saving internal status data and 
resetting, wherein a flag is set when internal status data save operation is occurring to 
prevent another internal status data save operation from being invoked, wherein the flag 
is set to prevent the another internal status data save operation from being invoked 
before the greater time period of a set timeout period and the time period to write the 
internal status data to a memory, as recited in the independent claim 31 . 

Claims 2-4, 6-15, 17-19, 21-22, 27-28, 30, 34-42 further limit the allowable 
independent claims. These claims are therefore allowable for the same reason as set 
forth supra. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hetul Patel whose telephone number is 571-272-4184. 
The examiner can normally be reached on M-F 8-4:30. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matt Kim can be reached on 571-272-4182. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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